^produced by said at least one optical member, is effective to 
cancel the birefringence to be produced by said plurality of 
lenses . 



REMARKS 

Applicant requests favorable consideration and allowance 
of the subject application in view of the preceding amendments 
and the following remarks. 

Claims 11-13, 15-17, 18, 20, 21 and 23-25 have been 
amended to define still more clearly what Applicant regards as 
his invention. Claims 11 and 18 are the only independent claims. 

Independent Claim 11, as amended, is directed to a 
projection optical system that projects a pattern of a first 
object onto a second object. The projection optical system has 
plural lenses and at least one correcting element that corrects 
birefringence of the system. 

Independent Claim 18 as amended is directed to projection 
exposure apparatus in which an illumination system illuminates a 
first object with light. A projection optical system projects a 
pattern of a first object illuminated with the light onto a 
second object. The projection optical system has plural lenses. 
At least one correcting element in the projection optical system 
corrects birefringence of the projection optical system. 
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This application is a continuation-in-part of Application 
No, 09/123,443 filed July 28, 1998. U.S. Patent No. 5,142,548 
( Krasinski, et al. ) cited with respect to Application No. 
09/123,443 discloses an arrangement for broadband tuning and 
laser line narrowing using birefringent laser hosts in which a 
combination of a polarizing element, a tuning element and a 
birefringent compensator permits output of narrow bandwidth 
spectrally tuned laser light continuously over the total gain 
bandwidth of a lasing cavity of a birefringent lasing medium by 
rotating the lasing medium, tuning to desired wavelength, and 
adjusting the birefringent compensator to optimize output of 
laser light. 

It is a feature of Claims 11 and 18 as amended that a 
birefringence correcting element is provided in a projection 
optical system to correct birefringence of the system. U.S. 
Patent No. 5,142,548 may teach a birefringence compensator. The 
birefringence compensator of Krasinski, et al. only functions to 
adjust the output of a laser medium that has birefringence. 
Krasinski, et al. , however, is devoid of teaching or suggestion 
of any projection optical system having plural lenses. Absent 
disclosure of such an projection optical system with plural 
lenses, Krasinski, et al. fails in any manner to teach or suggest 
the feature of correcting birefringence of a projection optical 
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«-f riaims 11 and 18. Accordingly, 

. _ n , ir -i lenses or Claims oiiv -* 

system having plural iens><= 

- re believed to be completely 
Claims 11 and 18 as amended are belie 

• „■ *l and are allowable thereover, 
distinguished from Kr^sin^ki t _et_al i and 

U.S. Patent Ho. 5,880,891 (EMt «) cited with respect to 
plication «o. 09/123,443 discloses a high-resolution high- 
apertured elective that includes an object plane, a first lens 
group , a second lens group downstream of the first lens group, a 

4. of the second lens group, a concave 
beam splitter downstream of the seco 

™ a svstem diaphragm (quarter-wave 
mirror and a third lens group. A system 

pla te) is interposed between the beam splitter and the concave 
mirro r. The arrangement defines an image plane and is configured 
to Provide a predetermined reduction scale and image side 
numerical aperture. 

v, , » nroiection exposure apparatus having a 
Furter may show a projection e * 

•4-h ninral lenses and an interposed 
projection optical system with plural len 

! ^ but is devoid of any teaching or suggestion of 
quarter-wave plate but is aevox 

• oroiection optical system or correction of 

birefringence m the projects v 

j- -u, is believed that Claims 11 
such birefringence. Accordingly, it is 

latplv distinguished from Furter and 
and 18, as amended, are completely disting 

are allowable thereover. 

Appli ca„t .-it. t„at th. features o £ Ciai^s 11 throu,* 
„. as a^nded, are co.pieteiy distin 9 uis h ed fro, t h e art cited 
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* Hon Disclosure Statement filed October 30, 2000 
in the information Disciosuic 

and are allowable thereover. 

Favorable consideration and an early passage to issue are 

requested, 

i? w a mpr may be reached in 
Applicant's attorney, Steven E. Warner, may 

n r office by telephone at (202) 530-1010. All 
our Washington, D.C. office oy 

k ih he directed to our address listed below, 
correspondence should be directed 

Respectfully submitted, 




At/tyney for Applicant 
jjc/s. Cubert 
Registration No. 24,245 



FITZPATRICK, CELLA, HARPER & SCINTO 
30 Rockefeller Plaza 
New York, New York 10112-3801 
Facsimile: (212) 218-2200 
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VERSION WITH MARKINGS TO SHOW CHANGES MADE TO THE CLAIMS 

11. (Amended) A projection optical system for projecting 
a pattern of a first object onto a second object , said projection 
optical system comprising: 

a plurality of [optical elements] lenses : and 

at least one correcting [means] element for correcting 

birefringence of said [optical elements] projection optical 

system . 

12. (Amended) A projection optical system according to 
claim 11 , wherein said correcting [means] element comprises at 
least one optical member having predetermined form birefringence. 

13. (Amended) A projection optical system according to 
claim 12 , wherein said at least one optical member is arranged so 
that a distribution, including a distribution of form 
birefringence produced by said at least one optical member, is 
effective to cancel the birefringence to be produced by said 
[optical elements] plurality of lenses . 

15. (Amended) A projection optical system according to 
claim 14, wherein said grating is provided on the surface of at 
least one of said [optical element] lenses . 



16. (Amended) A projection optical system according to 
claim 11 , wherein said correcting [means] element comprises at 
least one optical member having a predetermined stress 
distribution. 

17. (Amended) A projection optical system according to 
claim 16, wherein said at least one optical member is arranged so 
that a distribution, including a distribution of stresses 
produced by said at least one optical member, is effective to 
cancel the birefringence to be produced by said [optical 
elements] plurality of lenses . 

18. (Amended) A projection exposure apparatus 
comprising: 

an illumination system for illuminating a first object 
with light; and 

a projection optical system for projecting a pattern of 
the first object illuminated with the light from said 
illumination system, onto a second object, said projection 
optical system having a plurality of lenses and at least one 
correcting element for correcting birefringence of said 
projection optical system. 
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20. (Amended) A projection exposure apparatus according 
to claim 18, wherein said at least one correcting [means] element 
comprises at least one optical member having predetermined form 
birefringence . 

21. (Amended) A projection exposure apparatus according 
to claim 20 , wherein said at least one optical member is arranged 
so that a distribution, including a distribution of form 
birefringence produced by said at least one optical member, is 
effective to cancel the birefringence to be produced by said 
[optical elements] plurality of lenses . 

23. (Amended) A projection exposure apparatus according 
to claim 22, wherein said grating is provided on the surface of 
at least one of said [optical element] plurality of lenses . 

24. (Amended) A projection exposure apparatus according 
to claim 18, wherein said at least one correcting [means] element 
comprises at least one optical member having a predetermined 
stress distribution. 

25. (Amended) A projection exposure apparatus according 
to claim 24, wherein said at least one optical member is arranged 
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so that a distribution, inching a distribution of stresses 
produced by said at ieast one optica! — r. is elective to 
cancei the birefringence to be produced by said (optica! 



elements] n Hirn m Y " f len3e ^- 
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